The spinal muscular atrophies comprise a large group of hereditary disorders characterised by degeneration of the anterior horn cells in the spinal cord and to a lesser extent in the motor nuclei of the brain stem, resulting in progressive muscle weakness and wasting. The diversity of clinical findings in these disorders makes classification difficult.
This report describes a large family in which an unusual form of chronic distal spinal muscular atrophy is segregating; the upper limb changes precede those in the lower limbs, and are accompanied by laryngeal involvement.
Case histories
The family pedigree is shown in fig 1. Subject III 24, the father of the proposita, has been intensively investigated and his findings are described in detail below. Relevant clinical data on other affected family members are included and summarised in table 1. Table 2 shows the results of nerve conduction studies.
III 24. Born in 1929, this man initially complained of bilateral wasting of thenar eminence musculature at the age of 14 years, associated with stiffness and curling of his fingers. When aged 20 years he noticed distal weakness and wasting in the lower limbs. By this time his voice had become husky and he could neither sing nor shout. By age 30 years walking became painful and difficult. Insidious progression of distal wasting and weakness has severely limited his activity so that he can no longer earn his living. At present he can walk only for short distances, drives with difficulty and can barely hold a pen.
His general health has been good. He underwent appendicectomy aged 25 years without incident. However, since age 40 years he has noticed increasing dyspnoea on effort, which has contributed to impaired exercise tolerance. He has no other pulmonary symptoms and has never smoked.
At recent examination he showed marked distal wasting and weakness with typical "inverted champagne bottle" legs and bilateral pes cavus (fig 2) . Severe wasting of small hand musculature, particularly the thenar eminences, was noted (figs 3 and 4). Despite full passive movements he was unable to extend the medial three digits in both hands. Deep tendon reflexes were absent at wrists and ankles. No thickened nerves were palpated nor myotonia elicited. His outstretched hands showed a pronounced tremor. Sensation was intact. Cranial nerve examination was entirely normal apart from laryngoscopy which showed a fixed left vocal cord. Chest movements were poor; otherwise the respiratory system was normal.
Routine blood cytology and biochemistry, including creatine kinase, were normal. Nerve conduction studies showed normal median nerve sensory action potentials: no motor nerve conduction velocity could be obtained from the median nerve as no muscle action potential was discernible from abductor pollicis brevis. Ulnar nerve motor conduction velocity and sensory action potentials were normal. Lung function tests showed a reduced vital capacity with impaired inspiratory and expiratory flow suggestive of reduced muscle effort. The diaphragm moved normally on screening. Electrocardiography showed left axis deviation with no evidence of conduction abnormality. Attempts at biopsy of the sural nerve were unsuccessful.
IV 25. This is the daughter of III 24. Born in 1956, her mother states that she has had a husky voice since childhood. She first noticed wasting of small muscles of both hands age 16 years. She now complains of painful cramps when her thumb goes into opposition and she has to pull it back into position. Recent shown that Charcot-Marie-Tooth disease may include at least three pathological disorders. The first of these is a "hypertrophic" neuropathy showing segmental demyelination in the peripheral nerve with marked reduction in nerve conduction. In the second "neuronal" type, axonal degeneration is found in association with normal nerve conduction. This subdivision into two main types has been confirmed on the basis of nerve conduction3 and sural nerve biopsy studies. 4 The third group consists of a rare progressive "spinal" form of the disease presenting with profound distal weakness and atrophy in the lower limbs with no sensory abnormality. In the four patients described the onset was insidious and the course prolonged with nerve conduction velocities in the normal or low normal range. In this group the primary disease process is believed to consist of degeneration of the anterior horn cell and so this form could equally well be classified as a distal spinal muscular atrophy.
In the present family the absence of sensory changes in combination with the electrophysiological findings of normal (or low normal) motor and sensory conduction with chronic partial denervation are most consistent with a diagnosis of chronic distal spinal muscular atrophy. In some affected members with severe longstanding disease the slight reduction in motor nerve conduction velocity may be attributed to loss of large motor neurones. The absence of pyramidal signs and the slowly progressive course of the disease, make it unlikely that the condition in this family is motor-neurone disease.
Only one patient showed sensory changes. In this lady the presence of a large degree of functional overlay and the normal ulnar sensory action potentials indicate that the sensory loss of glove distribution in the upper limbs may have been a spurious observation. The clinical features in this lady are consistent with an associated carpal tunnel syndrome.
There have been several reports of distal spinal muscular atrophy occurring in more than one member of a family. Meadows and Marsden5 described three elderly siblings who had suffered from weakness of the hands from childhood with later onset of mild changes in the lower limbs occurring in two of these patients. Pedigree interpretation in this family is complicated by the fact that their father suffered from a similar but clearly different neurological disorder with marked pyramidal signs, but inheritance of the disease affecting the siblings was probably autosomal recessive. In a subsequent publication" this sibship is again described along with three other unrelated patients showing distal symmetrical chronic spinal muscular atrophy. None of these patients showed laryngeal involvement.
Autosomal dominant transmission of distal spinal muscular atrophy has also been described, involving two generations in one family,7 and three generations in two further families.7 8 The initial complaint was of lower limb involvement. Six unrelated patients with a form of distal chronic spinal muscular atrophy affecting the hands have recently been described.9 None of these patients had any relevant family history.
In none of these cases also was there evidence of any laryngeal involvement.
In the subjects of our report only one affected member (IV 10) had a normal voice at the time of examination. All others showed at least unilateral abductor paralysis causing an immobilised fixed cord. In those with bilateral involvement (III 17 and IV 24), the airway had been severely compromised. (IV 10) showed only bilateral thenar wasting at age 35 years, whereas her second cousin (IV 24) was seriously incapacitated at age 33 years.
It is possible that II 4 represented true lack of penetrance. In favour of this is his alleged normality and the teenage onset in most other family members. However, his reluctance to seek medical advice when he had appendicitis may have been based on a realisation of impending muscle weakness with all the implications that would hold for a miner in a depressed area in
1930.
An alternative explanation for the findings in this family is that two discrete disorders might be segregating, the one being a spinal muscular atrophy and the other a laryngeal palsy. Mathematically this is extremely unlikely unless the loci are so closely linked that recombination does not occur. It is much more probable that the clinical features of this condition represent the pleiotropic effects of a single mutant gene.
Conclusion
The clinical features in this family appear to be unique and we are unaware of any other reports describing this condition. Electrophysiological data indicate that the basic pathology lies in the anterior horn cell and thus this condition may be classified as a spinal muscular atrophy. 
